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ADVISORY COMMITTEE ON NUTRITION 


FIRST REPORT 


To the Right Honourable Sir H. KincstEyY Woop, M.P., 
Minister of Health, and 


The Right Honourable Water E. Ettiot, M.C., M.P., His 
Majesty’s Secretary of State for Scotland. 


SIRS, 


We, the Advisory Committee on Nutrition, have the honour 
to submit this, our First Report. 


I.—INTRODUCTORY. 


I. Terms of Reference.—In 1931, a small Committee com- 
posed mainly of physiologists was appointed to ‘* advise the 
Minister of Health on the practical application of modern 
advances in the knowledge of nutrition.’’ The present Com- 
mittee was appointed on the 30th May, 1935, by the Minister 
of Health and the Secretary of State for Scotland, with the 
following terms of reference— 


“To inquire into the facts, quantitative and qualitative, 
in relation to the diet of the people, and to report as to 
any changes therein which appear desirable in the light 
of modern advances in the knowledge of nutrition.”’ 


2. We have appointed three standing sub-committees : — 
(1) Statistical, 
(2) Economic and Social, 
(3) Physiological, 


and the sub-committees have themselves appointed further sub- 
committees for some special purposes. The Main Committee 
and sub-committees have held some 40 meetings. 


We have not taken any formal evidence but numerous 
memoranda and publications have been submitted to us. 


3. Our terms of reference are much wider than those of 
the former Committee, and involve investigations more compre- 
hensive in scope and character and likely to prove more 
fruitful than any hitherto, attempted. Two fundamentally 
different questions are proposed to which we are asked to 
furnish replies. 
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4. The first question is one of fact, what foods and what 
amounts of each are consumed by the nation, and how the 
total consumption of these foods is distributed among the in- 
dividual men, women, adolescents and children of all sorts 
and conditions who make up the nation. 


5. Ihe second question—as to any changes. which appear 
desirable—calls on the other hand, not for the laborious col- 
lection and competent handling of statistical material, but for 
a considered opinion, in the light of this material, on the applica- 


tion of the lessons of recent nutritional science to the feeding of 
the nation. 


6. We believe that this is the first occasion in history that a 
comprehensive survey, statistical and physiological, of the diet 
of a whole nation has been set on foot by any Government. 


7. Scope of Report.—In this first Report we are giving the 
results of our preliminary survey of the whole field. We are 
very far from having completed our investigations, and in 
several directions we have initiated large-scale inquiries which 
are only just beginning. But in view of the wide popular 
interest in food and nutrition we have felt it incumbent upon 
us to present this Report, sketching in outline the nature of the 
_ problem and the general picture we have formed of the present 
position. 


8. The particular questions to which we have addressed 
ourselves are:— 

(i) Is there sufficient food produced in and imported into 
the country to ensure for everyone a diet in conformity 
with the principles of modern knowledge? 

(ii) Are the diets of different sections of the population 
adequate in every respect in the light of recent advances in 
the knowledge of nutrition ? 

(iii) Is the state of nutrition* of every section as good as 
it could be made by the application of modern knowledge? 


g. In attempting to answer these questions, our first task was 
to collect all relevant information from existing records, to 
classify it, and to determine its limitations and defects. The 
next step was to devise and initiate plans to fill the gaps in our 
knowledge. The present Report is mainly an account of these 
activities. 

10. We have conceived it to be our task to indicate in what 
directions changes in the nation’s diet are desirable rather than 
to show how these changes can be brought about by economic or 


* We have interpreted the term “ state of nutrition ’’’ as applying to the 


physical and functional bodily condition only in so far as it is dependent on 
food. : 
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political action. Although this Report is mainly a review of our 
work, we have prefaced it with two preliminary chapters, one 
dealing with present knowledge of nutrition, the other giving 
a general picture of the national food supply. Finally, we have 
drawn some tentative conclusions as to the changes in the 
national diet which appear desirable. 


II.—RECENT ADVANCES IN THE KNOWLEDGE OF 
NUTRITION AND THEIR APPLICATION. 


11. The new Qutlook in Public Health.—During the past 
quarter of a century there has been taking place a change of 
attitude of far-reaching importance towards health problems. 
This development is finding expression in the adoption to an 
increasing extent of positive measures to promote health, 
whereas formerly the main concentration of effort was on 
improvement of environmental conditions and the cure of 
disease. The facts brought to light in the remarkable series of 
discoveries in the science of nutrition in recent years have 
quickened this change of outlook. 


12. These discoveries, which are the result of experiinental 
work and clinical observations, make it clear that if the diet is 
unsuitable, the body cannot be properly constructed, neither 
can it function effectively. Here, of course, we include the 
maternal diet during intra-uterine life. 


13. Other factors such as the age incidence and the sequelae 
of infectious disease, the emotional state, occupation, housing 
conditions and amount of sleep and exercise also affect develop- 
ment and health. These factors, important as they are, fall 
outside the scope of our inquiry. 


14. The Modern Knowledge of Nutrition.—Before the prin- 
ciples of the recent knowledge of nutrition were established, 
conceptions of human nutrition were confined almost entirely 
to protein and energy requirements, and to the mode of utilisa- 
tion of proteins, fats and carbohydrates by the body. Recent 
discoveries have shown that various mineral elements and 
vitamins play roles as essential in the economy of the body as 
those played by the proteins, fats and carbohydrates, and, in 
addition, that proteins of animal origin are generally of higher 
nutritional value than those from the vegetable kingdom. 
That is to say, they are superior for the construction of the 
body and repair of tissues. It is now well known that deficiency 
of suitable protein or of any one of the essential mineral ele- 
ments or vitamins results in a disorganised state of nutrition. 
Some of these conditions, such as florid rickets and scurvy, 
are well defined and easily recognisable, while clinical and 
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experimental evidence is accumulating which suggests that 
many vague disturbances of health may be related to slight 
dietetic errors. We believe that better physique and health 
can be obtained and resistance to disease increased by the 
application to human diets of recent knowledge which 
demonstrates the importance of certain classes of food for proper 
nutrition. 


¢ >) 


15. ‘‘ Protective ’’ Foods.—The term ‘‘ protective ’’ in rela- 
tion to foods was originally given by McCollum to milk and 
green vegetables because they correct the most common 
deficiencies of diets and thereby ‘‘ protect ’’ the consumer 
against such deficiencies. Liver, other glandular tissues and 
eggs are sometimes described as protective foods but they can- 
not replace milk and green vegetables, the protective foods 
properly so called. Although the word “ protective ’’ as 
frequently used at present has lost its original meaning to some 
extent, it is nevertheless a convenient collective term to apply 
to foods rich in those nutrients which research has shown to be 
essential for health. In short, the recent advances in knowledge 
of nutrition consist chiefly in the series of facts which have been 
revealed concerning the physiological roles of the foods now 
_ designated ‘* protective.’’ The most important of these foods 
are milk (and milk products), green vegetables, fruit and eggs. 


16. Application of Recent Advances in Nutrition.—The new 
facts which have been brought to light are so numerous and so 
difficult for the layman to grasp that the application of this 
knowledge might be supposed to be impossible by the majority 
of people. Fortunately, the practical application of this know- 
ledge can be expressed in a few simple statements. The 
most essential is that correct feeding is more important for 
expectant and nursing mothers and young children than for 
other members of the community, and the younger the 
child the more important it is that it should be properly fed, for 
the effects of a dietary deficiency during childhood or adoles- 
cence may persist through life. Finally, inclusion of adequate 
quantities of the protective foods in the diet will ensure correct 
nutrition, since, given adequate resources, most people instinc- 
tively consume sufficient of the energy-giving foods. The 
practical application of the recent advances in the knowledge of 
nutrition, therefore, consists simply in the inclusion in the dietary 
of the whole community of sufficient amounts of the protective 
foods; this is especially important for mothers and children, on 
whose good health the future of the nation depends. 


17. Results of the Application of Modern Knowledge of 
Nutrition.—The public health services, whose aim is the maxi- 
mum of well-being for the whole community, have been 
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adopting and applying these discoveries to practical health 
problems. During the last quarter of a century, the general 
death rate, the infant mortality rate and the death rate from 
tuberculosis have fallen. Gross rickets has become less com- 
mon, chlorosis has almost disappeared, and the physique of 
school children has been steadily improving. Amongst the 
factors contributing to these advances in the public health are 
the efforts of the public health services to secure the applica- 
tion of the discoveries in nutrition, and the improvement in the. 
national dietary as a result of the general rise in the standard 
of living, combined with the greater availability of foods of the 
right kinds, such as butter, cheese and fruit. 


18. The diet of the people is now more in conformity with 
physiological principles than it was in pre-war years, and one 
of the reasons for this advance is the educational work on 
nutrition carried out in health clinics and in schools through- 
out the country. The Health and Education Departments 
of the Government have played their part in this work by the 
issue of memoranda and instructions on nutrition to Local 
Authorities. Amongst these publications, special mention must 
be made of the Memoranda issued by the former Advisory 
Committee on Nutrition, “‘ The Criticism and Improvement of 
Diets ’’* and ‘‘ Diets in Poor Law Children’s Homes.’’* Local 
Authorities have derived considerable advantage from these 
memoranda, not only in the revision of diets in institutions 
and open-air schools, but also in instructing mothers and the 
older school children in dietetics. The careful attention given 
by Local Authorities during the past decade to the state of 
nutrition of mothers and children, and the giving of milk, 
meals, and other supplements, free, or at reduced cost, have 
unquestionably led to improvements in the national dietary 
and thus have had beneficial effects on the health of the people. 


1g. Although much has been achieved, much still remains 
to be done before the general health and physique of the popu- 
lation reach the optimum level. It must not, for example, be 
overlooked that in 1935, tuberculosis was still responsible for 
32,903 deaths (England, Scotland and Wales), 6-1 per cent. 
of the total mortality, or that the mortality rate from all causes 
in children aged one to four years, favourable as is its trend, 
is distinctly higher than that of certain other countries, notably 
Norway, Sweden and the Netherlands. Moreover, the numer- 
ous milk feeding experiments which have been carried out 
demonstrate how physique in childhood might be improved. 
There is thus ample room for further progress, and we believe 
that the improvements in diet referred to will play an important 


* H.M.S.O., 1932, price 3d. net. 
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part in attaining this end. The science of nutrition is, how- 
ever, still in its infancy and future research will undoubtedly 
make many more contributions to knowledge which will be 
of lasting benefit to mankind. But, even now, sufficient facts 
have been accumulated to justify the hope that their general 
application would result in improved health, physique, and 
increased resistance to disease. 


20. International Recognition of the Significance of Recent 
Knowledge of Nutrition.—The significance of the science of 
nutrition is now realised in all civilized countries, and the in- 
creasing attention which Governments have been giving to the 
subject culminated in its being discussed at the Assembly of 
the League of Nations in September, 1935. Since that time 
the Health Committee of the League has issued several reports 
on the subject; one of these, that on the Physiological Bases 
of Nutrition (June, 1936),* will be referred to later. The 
delegates agreed that the diets of many people, even in the most 
prosperous countries, fall short of that degree of perfection 
which we know is desirable. The fact that the United Kingdom 
cannot be excluded from this generalisation has been obvious 
for many years to the Health Departments of the Government 
and to Local Authorities, as well as to research workers in 
‘nutrition. In fact, many of the public health measures which 
have been adopted in recent years, such as the provision of 
milk for mothers and children, are in themselves an admission 
that the home diets of some sections of the people fall short of 
the requirements which are essential for health. 


IYI.—THE NATION’S FOOD. 


21. Food Consumption in 1934-5.—It is by no means easy 
to say what is the total quantity of each food consumed by 
the population of the United Kingdom.} At our request careful 
estimates have been compiled by Departments for the two years 
1934 and 1935, and owing to seasonal variations in home pro- 
duction, particularly of fruit, we decided to take the average 
of these two years (see Table I, page 13, and Appendix I). 
Fresh milk, potatoes and certain vegetables are the only foods 
produced almost entirely in this country, but nearly go 
per cent. of the fish and nearly 7o per cent. of the 
eggs in shell consumed in this country are derived from home 
sources. Rather more than half the total meat consumed is 
imported, and about 70 per cent. of the cheese and sugar, 


© Ser. b.0.N1. 1936. ° 11. Big. 


+ The available data all relate to the United Kingdom and not to England 
and Wales and Scotland separately. 
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and go per cent. of the cereals and fats. The United 
Kingdom is the largest food-importing country in_ the 
world, and this fact has been associated with a relatively high 
standard of food consumption. It is significant that the chief 
contribution of home agriculture has been in the supply of 
foods of special importance for nutrition—milk, green 
vegetables and potatoes. 


22. Changes in Consumption.—Comparison of these esti- 
mates of total food supplies with similar estimates for earlier 
periods (see Table II, page 16) shows that for many years, 
(except during the war), there has been a progressive increase 
in the consumption per head of most foodstuffs, and that 
the increase has continued since the war. The chief 
exception is the consumption of cereals, which has fallen 
by nearly Io per cent. since 1909-13. This fact, taken 
in conjunction with the increased consumption of other 
foods, is evidence of improvement in the national dietary and 
of a rise in the standard of living. But there is one important 
exception to the general improvement—consumption of liquid 
milk per head of the population apparently declined slightly 
between 1909-13 and 1934-35. This decline has been approxi- 
mately off-set by a four-fold increase in the consumption of 
dried and condensed milk; but it remains true that consump- 
tion of milk in all forms per head of the population is too low. 


23. Comparison with Optimum Standards.—Our next objec- 
tive was to compare the quantities of food available with the 
nutritional requirements suggested by the Technical Commis- 
sion* of the League of Nations Health Organisation. _ It is not 
easy to make an exact comparison, partly because the League 
Commission was, of course, unable to prescribe optimum quan- 
tities for all foods, and partly because no precise allowance can 
be made in the statistics relating to foods available for con- 
sumption to cover wastage in distribution and in the home. 
However, a very rough comparison has been made with the 
following results : — 


(a) Calories.—It has been computed that in the average 
of the years 1934 and 1935 the national food supply con- 
tained 55,700 thousand million calories, or, allow- 
ing for a wastage of 10 per cent., 50,100 thousand 
million calories (net), as compared with total esti- 
mated net requirements for the population of 44,300 
thousand million calories on the basis of the 
Report of the League Commission. Thus there is 





* Referred to throughout this Report as ‘“‘ the League Commission.”’ 
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a.fair margin of calories available over calories required, 
and we regard this result as having satisfactory significance. 
We conclude from this and from the results of dietary 
surveys that there is no lack of energy-giving foods in the 
national food supply. In our opinion, all—except a rela- 
tively small fraction of the population—are obtaining the 
full amount of calories they require. 


(b) Fats.—The marked increase in consumption of fat 
which has occurred in recent years suggests that there is 
no aggregate deficiency in the national diet; but there is 
some deficiency among the very poorest. 


(c) Proteins.—The total protein supplies of animal and 
vegetable origin are estimated at 1,490,000 metric tons,* 
or allowing for an over-all wastage of I0 per cent., 
I,340,000 metric tons. Requirements based on the League 
Commission’s recommendations have been computed at 
1,180,000 metric tons. We may conclude, therefore, that 
the national diet contains a sufficiency of protein; but this 
conclusion is subject to the qualification that the consump- 
tion of animal protein increases while that of vegetable 
protein remains nearly constant as the standard of living 
rises with income. Although there is no recognised 
standard requirement of animal protein, it is probable that 
there is some shortage of this constituent in the diets of the 
poorest section of the community. 


(d) Miuk.—The most significant comparison between 
national consumption and the League Commission’s re- 
commendations first made in its preliminary Report in 
December, 1935, relates to liquid milk. In view of the 
nutritional importance of milk, particularly for mothers, 
children and adolescents, we prepared a special. memoran- 
dum entitled ‘‘ The Nutritive Value of Milk,’’+ which was 
published in March, 1936 (vide Appendix II). We have 
computed that the requirements suggested by the Com- 
mission and adopted in our Memorandum are equiva- 
lent to an average allowance per head of the popu- 
lation of the United Kingdom of seven-eighths of 
a pint of liquid milk daily. The present national 
consumption of liquid milk is less than one _ half 
of this amount. If condensed and dried milk are 
included, the national consumption is still only 60 per 
cent. of the amount suggested by the Commission. We 








* A metric ton=1,000 kilos or 2,204 Ibs. 
(PUM oO. “1936; ‘price 3d. net. 
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regard this deficiency with special concern and we find 
it necessary to refer to it repeatedly throughout our 
- Report. 


(e) Fruit and Vegetables.—As regards other foods, the 
nutritional optimum is less easy to define and we prefer at 
this stage to make no quantitative comparisons, especially 
since the League Commission has not suggested any 
standard requirements. There is, however, good reason 
to believe that the national consumption of fruit and 
vegetables is below the nutritional optimum, and that this 
deficiency is predominantly to be found in the poorer 
sections of the population. 


24. Recommended Increase of Milk Consumption.—We 
have expressed the opinion in our Memorandum on“ The 
Nutritive Value of Milk ’’ that the desirable amount of milk for 
children is from one to two pints per day, for expectant 
or nursing mothers about two pints per day, and for other 
adult members of the community half a pint of milk daily. 
If these quantities were consumed, the present consuls of 
liquid milk would be at least doubled. 


25. In this connection it is not for us to discuss the vexed 
economic and political questions involved in the control of the 
price of liquid milk, but we deplore the fact that, while the 
volume of milk offered for sale is growing and there is a sub- 
stantial surplus which it is beyond the capacity of the liquid milk 
market to absorb, there should be at the same time a severe 
deficiency of milk in the diet of large sections of the popula- 
tion. That under-consumption of a foodstuff so import- 
ant as milk should exist in a country so eminently suited for 
milk production, is a matter towards which we cannot remain 
indifferent. 


20. In recent years, measures have been taken to provide 
milk, free or at a reduced price, to necessitous mothers and 
children, including necessitous school-children. The Milk-in- 
Schools Scheme, which enables children of school age to get 
one-third of a pint daily for a half-penny, is another important 
step in the right direction. These measures are valuable so 
far as they go; but they do not provide sufficient milk for all 
mothers and children who need it, and very little provision is 
made for adolescents. 


27. We hope that in dealing with the problem of milk, now 
and in the future, the primary objective of the State will be 
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to ensure that a supply of safe milk, to the amount we have 


recommended: in paragraph 24 above, is brought within the 
purchasing power of the poorest. 


28. The national advantages of an improved standard of 
health for the rising generation cannot be expressed in pounds, 
shillings and pence; but even from the point of view of industrial 
efficiency, it is not over-stating the case to say that a high 
general standard of physical well-being is the nation’s greatest 
asset. 


29. From the health standpoint there is no other single 
measure which would do more to improve the health, develop- 
ment and resistance to disease of the rising generation than a 
largely increased consumption of safe milk by mothers, children 
and adolescents. 


IV.—FOOD STATISTICS. 


30. Total Food Supplies.—No official statistics as to the total 
food consumed in the United Kingdom are regularly compiled 
and published, but the Market Supply Committee provided us 
with the preliminary results of its study of the market for 
various foodstuffs, in the course of which it had made esti- 
mates of total food supplies in 1934 and 1935. These estimates 
have been revised in consultation with the Board of Trade and 
the Agricultural Departments and are given in full in Appendix I. 
They are summarised in Table I, which shows also the 
approximate percentages of imported and home produced food. 


31. The chief elements of uncertainty in estimates of total 
food supplies are the allowances to be made for milk used on 
the farm, for eggs, fruit and vegetables produced in private 
_ gardens and on holdings of less than one acre, and for home 
grown food consumed in the farmers’ own households. 


| TABLE I. 
Foodstuffs for Human Consumption—United Kingdom. 
Average of the two years 1934 and 1935. 


Per cent. 
Total. Per cent. Home 
000 tons. Imported. Produced. 
Flour from wheat and other cereals 4,427 87 une 
Meat (including bacon) isk fe 3,062 51 49(a) - 
Fish (excluding freshwater fish) ... 953 Me 88(d) 
Milk (million gallons) ash a: gIo — 10o0(a) - 
,, Condensed and dried ... a 253 38 62(a) 
Cream tee ee = Ce 3%. II 89(a) 
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Per cent. 
Total. Per cent. Home 

000 tons. Imported. Produced. 

Fats (butter, lard and margarine) ... 888 92 8(a) 

Cheese... “i Aas i ares 203 69 31(4) 

Eggs ... iv oe i eet 430 39 61(a) 
Hruite 2 . ee a ee 2,432 ao, 23 
Potatoes rae ae. Ae “aN 4,629 3 97 
@ther-Vevsetables) —%:.. ee e 2,425 25 75 
Sugar ... os 2 1,958 73 27 


(a) Partly dependent on imported feeding stuffs. 


(6) After allowing for herrings exported. Home produced fish means 
British takings landed by British vessels. 


32. As already observed, fresh milk and potatoes are the only 
foods produced almost entirely in this country. More than half 
of the fish, vegetables other than potatoes, eggs, cream and 
condensed milk are produced at home. Rather more than half 
the total meat supplies, about 70 per cent. of the cheese and 
sugar, nearly 80 per cent. of the fruit, and about go per cent. of 
the cereals and fats are imported. 


33. In terms of energy value or calorie equivalent,* home pro- 
duction represents about 4o per cent. of total consumption; but 
reckoned in terms of retail value it is estimated by the Market 
Supply Committee that home produced food is nearly half the 
total supply. The latter estimate is more significant for our 
present purpose since many of the foods of special nutritional 
value are expensive in relation to their energy value (particularly 
milk, eggs and vegetables). Home produced livestock products 
—meat, eggs and dairy produce—depend, however, to a con- 
siderable extent on imported feeding stuffs. It has been roughly 
estimated that about a quarter of the home produced meat and 
milk is produced from imported feeding stuffs. 


34. Wastage.—The figures in the above Table are the gross 
figures of supplies available without taking into account wastage 
in distribution. The amount of wastage varies with every food 
and is difficult to estimate accurately. In order to translate the 
gross quantities of food available for consumption and of food 
purchased into their equivalent nutritive values, however, the 
necessary allowances must be made for wastage. Wastage 
takes place both before purchase by the consumer and in the 
household after purchase. In the case of meat, some of the 
bones in the dressed carcase are not sold to the consumer, the 
proportion being greatest for beef, where it is estimated at 15 to 





* On the scale adopted by the Committee of the Royal Society on Food 
Supplies of the United Kingdom in 1916. 
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20 per cent. In regard to wastage in the home, for example, 
it was found in a dietary survey of 50 families in Newcastle- 
upon-Tyne* that bones and other portions of meat not eaten 
amounted to about ro per cent. of the quantity prepared for 
consumption. Inedible portions of potatoes, other vegetables 
and fish amounted to about 20 per cent. and of fruit to 23 per 
cent. Moreover, unknown amounts of food are consumed by 
cats and dogs. For these reasons the figures in Tables I and II 
are an over-estimate of the amount of food actually consumed 
by the population. 


35. Consumption per Head in 1934-5 compared with 1924-8 
and 1909-13.—It is of interest to compare figures of total food 
supplies in 1934-5 with similar estimates for past years. In 
Table II overleat, foods available for consumption per head per 
week for the United Kingdom in 1934-5 are compared with the 
average of the five years 1924-8 and the average of 1909-13, as 
estimated by Sir Alfred Flux in 1930., It should be noted that 
in 1909-13 the United Kingdom included the area and population 
of what is now the Irish Free State. Allowance has, of course, 
been made for the change in the numbers of the total population 
of the United Kingdom at the various dates; but it has not been 
possible to estimate the probable effect of the change in the 
- consumption habits of the population caused by the transference 
of the Irish Free State, a predominantly rural area, from the 
United Kingdom. This factor mainly accounts for the 
apparent fall in the consumption per head of potatoes (see 
footnote below).t 





* Unpublished results. 

+ Journal of the Royal Statistical Society, Vol. XCIII, Part IV, 1930. 

t If food consumption in the Irish Free State, as given by the High Com- 
missioner for the Irish Free State for the year 1934-5, is added to the United 
Kingdom figures, the comparison between Ig09-13 and 1934-5 is as 
follows :— 

Consumption per Head per Week—British Isles 
1909-13 and 1934-5. 


Percentage 
Increase (+) 
1909-13. 1934-5. or Decrease (—) 
I934-5 on T909-T3. 
Meat i 2. hier 2 5. Ls Pasta Oy + 6:6 
Cereals (including wheat and 
OME) ts, Lee ee peen wee ais? le 4°10 lb. — 7°9 
Potatoes oot wg oe AOS Tp. AMO s tp: — 1:0 
Other Vegetables bis on el MS ORkD. 2°25 lb. + 63:0 
Milk and Cream fsa a0 3°40 pits 3-33 pints — 3:8 
ESOS 5 oe, SA a ce aehtOS 3°03 + 57:0 
Butter © 7. whe ee we O30. 1b, (eos iallep -+- 70°0 
Sugar... Las ae ss ae Usa 0 L- 79; Ib: + 17:8 
Fish or ae see oe er Koel ay, 0-83 Ib. + 5:0 
Tea sis o° £2 Ib; 0:18 lb. + 50:0 
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TABLE! IT. 


Consumption per head per week—United Kingdom, 1909-13, 1924-8 
and 1934-5. 





Increase (+) or 
— 1909-13. | 1924-8. | 1934-5. Decrease (—) of 
1934-5 compared with 
1909-13. 1924-8. 








Ib. lb. eal). per cent. | per cent. 
Meat (including | 
poultry, etc.) yaeate) 2°56 2°81 + 9 | + Io 
Cereals (including 
wheat and flour) | 4°45 A* EI 4°04 — 9 — 2 
Potatoes «.. se 4°68 4°43 4°25 —.~9 see 
Other Vegetables ... 1°38 1°81 2°22 + 61 + 23 
pts pts. pts. 
Milk and Cream ... 3°46(a) | 3°35(a)| 3°26 — 6 3 
lb. lb. lb. 
Condensed Milk ... 0°05 O-1I4 0°23 +360 | + 64 
No No. No | 
Eggs, in shell  ... 1°93 2A 2°90 = tS + 24 
Ib. lb. Ib. 
Butter 0*30 0°31 0*49 + 63 + 58 
Margarine ... O°Il 0°23 0°15 + 36 — 35 
Cheese O'I4 0:18 0:19 + 36 + 6 
Lard 0:08(b) | o-11(b) | 0-18 — (c) — (c} 
Sugar 1°52 1-60 1°79 + 18 + II 
Fish... 0°79 0:80 0:87 + 10 + 9 
Fruit I°19 1°75 2x23 + 87 + 27 
Lease O:12 O° 0°18 | + 50 + 6 





(a) These estimates for milk may be somewhat too high. 
(6) Lard made in the United Kingdom is included in meat. 
(c) Not comparable. 


These figures include wastage in distribution and in the home and con- 
sumption by domestic animals. | 


36. The consumption per head of most foodstuffs has 
increased since before the war. The largest proportionate 
increases have been in condensed milk, fruit, butter, vegetables 
(other than potatoes), eggs, tea, margarine and cheese. Large 
increases in the consumption of condensed milk and butter 
have also taken place during the last ten years. The consump- 
tion of butter and margarine together is now 56 per cent. higher 
than before the war. The consumption of cereals has fallen by 
nearly Io per cent. since 1909-13, and that of milk and cream 
by about 6 per cent. 


37. Trends of Milk Consumption.—During the year ended 
30th September, 1934, according to the statistics of the Milk 


PET 


Marketing Boards* about 950 million gallons of milk were sold 
off farms in Great Britain. Of this total, about 700 million 
gallons were absorbed by the liquid milk market and 250 million 
gallons went for manufacture. In the following year ended 
30th September, 1935, the quantity sold into the liquid milk 
market was 745 million gallons, and the quantity sold for manu- 
facture 361 million gallons. It is estimated that in the year 
ended 30th September, 1936, 753 million gallons were sold 
into the liquid milk market and the amount used for manu- 
facture was 410 million gallons. Thus, there has been an 
increase of 64 per cent. in the quantity used in manufacture 
since 1934. This milk is, of course, utilised for the preparation 
of cheese, butter, condensed milk, fresh cream and other pro- 
ducts all of which are intended for human consumption. 


38. The total supply of liquid milk for human consumption 
in the United Kingdom (including the amount consumed in 
farm households), which is estimated at 910 million gallons a 
year for 1934-5, (see Table I), together with the liquid milk 
equivalent of condensed and dried milk, amounts to not more 
than half a pint per head per day. This figure is low compared 
with the estimated milk consumption in certain other countries, 
notably Scandinavia and the United States of America. 


39. The need for an increase in the consumption of milk per 
head is a matter to which special attention is directed in 
Sections III and VI. One factor which may have contributed 
to the fall in milk consumption per head is a change in the age 
distribution of the population, the proportion of children being 
less now than before the war, and more milk being required 
‘by children than by adults. On the basis of the standard require- 
ments which we have adopted, the average standard milk 
requirement per head of the population fell by 7 per cent., 
which is practically the same as the percentage by which the 
consumption per head of fresh milk and cream apparently de- 
clined between Ig09-13 and 1934-5. On the other hand, dried 
_and condensed milk consumption has increased more than four- 
fold. It therefore appears that consumption of milk in all forms 
-per head, standardised to a constant age composition of the 
population, actually shows a slight increase of about 4 per cent. 
~ Much of the dried and condensed milk, however, is used in 
confectionery and most of the remainder is in the form of con- 
-densed skimmed milk, which is not equivalent in its 
constituents to fresh whole milk. 


_ * Jt should be observed that Milk Marketing Boards’ statistics of liquid milk 
consumption are about Io per cent. lower than the estimate based upon 
agricultural returns and family budget inquiries, i.e., 2°8 pints per head per 
week compared with 3:1. 
+ See paragraph 24. 
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40. General Conclusion from Food Statistics.—The available 
information presented above indicates that although milk con- 
sumption per head has remained practically stationary at a 
low level, there has undoubtedly been a general improvement in 
the national diet since before the war. 


41. Conversion Factors.—In assessing the value of the 
national food consumption in terms of the actual quantity of 
nutrients consumed, it is necessary to have reliable conversion 
factors for individual foods. An investigation was started by 
one of our special sub-committees to ascertain the proportions 
of protein and fat in different varieties of meat. Results so 
far obtained indicate that there are a higher proportion of pro- 
tein and a lower proportion of fat in bacon and ham than in 
the earlier analyses of Atwater and Plimmer. Some details of 
this research are given in Appendix IV. a 


42. Variation in Food Consumption at Different Income 
Levels.—The object of the Market Supply Committee’s study 
of the market for foodstuffs was to ascertain not merely total 
supplies and average consumption, but some measure of the 
probable variation in consumption at different income levels.* __ 
This information was needed in order to give a broad picture __ 
of the actual and potential market for foodstuffs both for the: 
Market Supply Committee’s own use in making recommenda- 
tions under the Agricultural Marketing Act, 1933, and for the 
guidance of Marketing Boards and other bodies interested in 
securing increased consumption of particular foods. The data 
used in the Market Supply Committee’s investigations com- 
prised estimates of total consumption of and expenditure on 
each food, family budget material and an estimate of the dis- 
tribution of the national income by income groups. Owing to 
the incompleteness of the data, many of the estimates are only 
rough approximations. 


43. Our Statistical Sub-Committee was asked to report on (i) 
the adequacy of the available data for making estimates of food 
consumption at different income levels, (ii) the degree of proba- 
bility attaching to the estimates of the Market Supply Com- 
mittee and (iii) the data required for making a closer approxi- 
mation to the true position. 


44. After examining the data and the methods employed, the 
Sub-Committee did not discover any reason to suggest that the 
results arrived at by the Market Supply Committee are seriously 
misleading, or that they are more likely to err in one direction 
than another, but they realised that the results are based upon 
a slender foundation. The weakest point in the calculations 











* See ‘ Food Supplies and Consumption at Different Income Levels,” by 
E. M. H. Lloyd, Journal of Proceedings of the Agricultural Economics 
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is the uncertainty with regard to the distribution of working- 
class earnings, as to which no statistical returns are at present 
available. In general we are satisfied that no better estimates 


of variations in food consumption could have been made from 
the available data. 


45. It is clearly impossible to determine with absolute preci- 
sion the average level and variability of food consumption in 
different income groups since this would require a knowledge 
of the diets of millions of households. With the present rela- 
tive paucity of data and the consequent complexity and un- 
certainty of many of the detailed calculations, it is certainly 
possible that there may be a considerable margin of error in 
- the estimate of the average level of consumption of any parti- 
cular article of food within any income group. On the other 


__. hand, the conclusions as to the broad trend of consumption of 


the different articles of food over the income groups appear 
to us likely to be in accordance with the facts. For example, 
the consumption per head of the more expensive foodstuffs 
which ‘are those specially important for health—fresh milk, 
butter, meat, fish, eggs, fruit and vegetables (other than 
potatoes)—rises progressively with income; that of the cheaper 
_ staple foods, such as flour and potatoes, remains nearly con- 

_ stant, while the consumption of margarine and condensed milk 
decreases as income rises. The variation in consumption 
between the highest and lowest income groups is greatest in the 
case of milk, fruit and vegetables (other than potatoes). The 
consumption of meat varies less than that of fish or eggs. The 
highest consumption of tea, cheese and the fats (lard, suet and 
dripping) is reached in the middle groups, while sugar and jam 
increase at first and then remain fairly constant. 


V.—PHYSIOLOGICAL BASES OF NUTRITION. 


46. Report of League Commission.—At its 22nd Session in 
October, 1935, the Health Committee of the League of Nations 
resolved that a Technical Commission should be appointed to 
define the nutritional needs of the human being in the course 
of development from conception to the adult age, that is, the 
physiological bases for adequate nutrition. Three of our 
members (Professor Cathcart, Professor Mellanby and Sir 
John Orr) were appointed as members of the Technical Com- 
mission and Professor Mellanby was elected Chairman. Our 
Physiological Sub-Committee considered the first report of the 
Commission, issued in December, 1935, and made certain sug- 
gestions which were brought to the notice of the Commission. 
Most of these were adopted when the report was revised and 
amplified at the meeting of the Commission held at Geneva at 
the beginning of June, 1936. The revised report has also been 
considered and an extract from it is given in Appendix III. 
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47. The Commission endorses the earlier report by Drs. 
Burnet and Aykroyd, which reviews the position of nutrition in 
relation to public health in the civilised countries of the world, 
and concludes that deficiencies in protective foods occur fre- 
quently in modern diets. In Part I of the revised report, 
standards for energy and protein requirements are suggested. 
These do not differ materially from those agreed to by other 
authorities in recent years. The Commission did not express 
the standards for energy and protein in terms of actual foods, 
nor did it state how the energy requirements should be appor-_ 
tioned between protein, fat and carbohydrates. Part II of the 
revised report deals with mineral and vitamin requirements and 
thus embodies the outstanding discoveries in nutrition during 
the past 30 years. The needs for perfect nutrition are suggested 
in terms of specified quantities of the protective foods. The level 
of nutrition set by the Commission is the optimum level and to 
attain this sufficient quantities of the protective foods are 
essential. In order to emphasise the great importance of ensur- 
ing optimum nutrition for the coming generation, the Commis- 
sion concentrated their attention in the first instance on children, 
and on expectant and nursing mothers. 


48. The Tables appended to its report contain some simple 
schedules to show how a selection of common protective foods 
can be made to ensure safe intakes of the necessary proteins, 
minerals and vitamins for expectant or nursing mothers, for 
infants and for children up to 14 years. The selection of the 
additional foods necessary to provide the full quota of calories 
is left to the individual. No attempt is made to lay down a 
detailed dietary programme, or to suggest the wide range of 
protective and energy yielding foods whose selection will be 
influenced by availability, appetite and cost. 


49. We note with approval that the Commission gives special 
emphasis to the importance of milk in the diet at all ages, and 
in its dietary schemes for pregnant or nursing women and for 
children up to the age of 14 years the Commission recommends 
the provision of large proportions of milk. 


50. Subject to some minor reservations,* we desire to record 
our general agreement with the report. It aims at a high level 
of nutrition which, if widely adopted, would undoubtedly 
improve the health of the community and be of particular 
advantage to the rising and future generations. 








* We think that the recommended allowance of two grammes of protein 
per day per kilogramme of body weight for the nursing woman is on the high 
side, and that 1:5 grammes would be a more suitable allowance. No indica- 
tion is given of the amount of fat which it is desirable that an adult should 
consume. We also deprecate the irradiation of milk which the Commission 
appears to have recommended or at least to have excepted from their general 
condemnation of indiscriminate irradiation. These matters will no doubt 
receive further consideration when the Commission again reviews the report. 
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51. Application of League Commission’s Suggestions.—It is 
difficult to make a direct comparison between the recommenda- 
tions of the League Commission and the diets of the different 
social groups of the population as a whole, because the Com- 
mission has not formulated a dietary schedule applicable to 
an average person. Some calculations from the data available 
have enabled us, however, to make some broad general 
deductions. 


52. Milk.—For instance, it is possible to arrive at the approxi- 
mate milk requirements of the average person in the popula- 
tion at the Commission’s suggested level of nutrition on the 
basis of calcium intake, which is the basis of the estimate of 
seven-eighths of a pint daily mentioned in paragraph 23 (d). 


53. Eggs.—As regards eggs, the present national average 
consumption is estimated to be 2:9 per head per week. The 
suggested schedules of the League Commission allow one egg 
per head per day for expectant and nursing mothers and one 
egg, or its equivalent, per day for children. On the assumption 
that the latter as well as the former have an average of one egg 
a day, then it is clear that, if the present total consumption is to 
remain unaltered, it would be impossible for the needs of these 
persons to be satisfied without reducing the supply of this valu- 
able article of the diet available for the remainder of the popula- 
tion. To meet the requirements of the different sections of the 
population on the above assumptions, it would be necessary to 
increase the consumption from its present level to an estimated 
average of 3:9 eggs per head per week. The fact should be 
noted, however, that important though eggs be as articles of 
diet, there are other items in a mixed diet for children and 
adults, other than expectant mothers, which would complete an 
adequate diet, e.g. meat, fish, liver, etc. The selection of any 
of these alternatives may depend on economic considerations or 
personal preference, and we therefore do not feel justified in 
making any specific proposals in regard to the consumption of 
eggs by the population generally. 


54. Sea Fish.—The League Commission recognises the 
importance of sea fish as a source of iodine. It is also a good 
source of protein of high nutritional value, of certain other 
minerals, and of the vitamins A and D. These vitamins are par- 
ticularly abundant in fatty fish such as herring and mackerel. 
While it cannot be said that fish is indispensable for health, we 
have no hesitation in recommending the regular inclusion of 
some sea fish in the diet. The average national consumption of 
fish of all kinds is estimated at 8-9 ozs. net per head per week, 
but the consumption varies with income and is believed to be 
much less than this among the poorer sections of the population. 
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In the present state of knowledge we find it impossible to make 
any precise quantitative recommendation, but we suggest that 
the consumption should not fall below 8 or 9 ozs. net per head 
weekly. 


55. Potatoes.—The League Commission states that ‘* An ex- 
tended dietary use of the potato is recommended to replace part 
of the sugar and highly milled cereals in the ordinary diet. 
Potatoes provide extra vitamin C and more readily available 
calcium and phosphorus than are present in cereals. Potatoes 
also yield more iron and B vitamins than milled cereals.’’ We 
endorse this recommendation. The average consumption per 
head is in the region of 56 ozs. weekly at all income levels. We 
suggest that this consumption might be increased with 
advantage. 


56. Sugar.—The Commission observes that the consumption 
of an excessive amount of sugar is to be condemned as it tends 
to lessen the proportion of protective foods consumed. Sugar is 
a rapidly utilisable source of energy but it does not possess any 
other food value, since it is devoid of any of the nutrients: gener- 
ally designated as constructive or protective. So far as is known, 
sugar is not detrimental to health when consumed in amounts 
ordinarily used for flavouring purposes, but it should not in 
practice be taken in large amounts in the fasting state. 
We agree that in these circumstances it dulls the appetite for 
more valuable foods and by leading to a deficient consumption 
of these it may influence nutrition adversely. It may also lead 
to a diminished consumption of the nutritionally more valuable 
foods by supplanting some of them as sources of energy. It 
would, however, be advantageous to know what amounts of 
sugar are adequate and what are excessive. There is no 
quantitative evidence on either of these points so that a precise 
statement about them cannot be made. It would appear. from 
the available evidence that there has not been any appreciable 
increase in the national consumption of sugar since 1931. 


57. Energy and Protein Foods.—In general, it may be said 
that where the energy content of the diet needs to be augmented 
it is preferable to increase the intake of bread rather than that 
of sugar, since bread contains some protein, appreciable 
quantities of important minerals and some vitamin B; and 
that where the diet is modified by increasing the protein 
intake in the form of milk, eggs, fish or meat any excess of 
energy that may result therefrom should be brought down to 
the standard requirements by reducing the intake of bread and 
sugar. 
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VI.—THE NUTRITIVE VALUE OF MILK AND MILK 
PRODUCTS. 


58. Milk.—We attach such importance to milk that we pre- 
pared a special Memorandum, which was issued in March 1936 
under the title of ‘‘ The Nutritive Value of Milk,’’ setting forth 
its value as a food, and for completeness we reproduce the 
Memorandum in Appendix II of this Report. 


59. Milk is of such outstanding value that the consumption of 
a sufficient quantity of it may be regarded as the key to proper 
nutrition. Every one of the constituents of milk possesses high 
nutritive value and it is, therefore, most desirable that all of 
these should be utilised for human nutrition, more especially 
because the diets of many people are deficient in the nutrients 
supplied by milk and certain of its products. Moreover, cows’ 
milk, the most complete food known, is elaborated from 
vegetable matter of little or no value for human nourishment, 
but this excellent food is not always put to the best use since 
large quantities of the so-called by-products of milk manufac- 
ture, particularly skimmed milk and buttermilk, are either fed 
to animals or wasted. 


60. Cream and Butter.—Cream and butter are preparations 
containing higher concentrations of the fat and vitamins A and 
D than milk itself. It is on these constituents that the food 
value of cream and butter chiefly depends. As they are not 
complete foods the proper place for cream and butter is as items 
in a mixed diet in which they make good the deficiencies of 
other foods in fat and in vitamins A and D. The fats of milk are 
so constituted as to be especially valuable for human nutrition. 


61. Cheese.—Cheese is manufactured from milk by straining 
off the coagulum, formed by previous treatment with rennet, 
and subjecting it to pressure. The milk is usually inoculated 
beforehand with certain bacteria, the propagation of which 
imparts to the finished product certain characteristic properties. 
Cheese, then, consists of milk, less the whey, which is drained 
off. It contains practically all the fat with its attendant vitamins 
A and D, the bulk of the protein and much of the calcium and 
phosphorus. Most of the other constituents of milk are separated 
with the whey. The nutritive properties of cheese, therefore, 
are principally those of the fat, protein, calcium, phosphorus 
and vitamins A and D of milk. 


62. The chemical composition of an ordinary hard cheese is 
given in ‘‘ The Nutritive Value of Milk ’’ (Appendix IT), but the 
composition varies within fairly wide limits according to the kind 
of cheese. For ordinary purposes, hard whole-milk cheese may 
be regarded as containing roughly equal parts of protein, fat and 
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water. Soft (e.g. packet) cheeses are often made by incorporat- 
ing additional water into hard cheeses, and thus contain a higher 
proportion of water and correspondingly smaller proportions of 
protein and fat. Skimmed milk cheeses are made from various 
mixtures of whole-milk and skimmed milk; the amount of fat 
in skimmed milk cheese is naturally less than in whole-milk 
meee and varies according to the proportion of skimmed milk 
used. 


63. Cheese possesses some important advantages over liquid 
milk; it is much more concentrated and it can be kept for 
considerable periods. Cheese can be recommended as a very 
valuable food, either uncooked or as an ingredient in cooked 
dishes. 


64. Skimmed Milk.—In the above-mentioned Memorandum 
brief reference was made to skimmed milk; but in view of the 
widespread belief that skimmed milk possesses little or no nutri- 
tive value we consider it desirable to discuss its properties in 
greater detail. 

65. There is a fairly general impression that all the nourish- 
ment that is in the whole milk is removed with the fat. This is 
not so, for skimmed milk stands next to whole milk in the order 
of nutritive value of foods and differs from the latter only in 
so far as it contains very little of the fat with its attendant 
vitamins A and D. Except for these three nutrients, skimmed 
milk contains all those present in whole milk, or, in other words, 
all the remaining materials required for the nutrition of the 
body, viz., the protein, carbohydrate, vitamins B, C, and E, 
and inorganic elements. As with whole milk, however, a state- 
ment of the chemical constituents of skimmed milk gives an 
imperfect idea of its nutritive properties because it leaves 
unmentioned nutritionally important physico-chemical and 
biological characteristics. Unfortunately, little of this valuable 
food is available for sale in liquid form in this country. 


66. The bone forming properties of milk are dependent on the 
calcium, phosphorus and vitamin D present in it. Dietary 
surveys have suggested that calcium is deficient in many diets, 
a defect which can be remedied as well by skimmed milk as 
by whole milk. Calcium, phosphorus and vitamin D are each 
essential for the formation of bone, but there is little vitamin D 
in skimmed milk. If, however, a diet contains enough cream 
or butter, the lack of this vitamin in the skimmed milk included 
in that diet would be of no consequence, and the skimmed milk 
would have the same physiological value as whole milk. 

67. There is wide scope for the utilisation of skimmed milk 
in cooked foods such as puddings, bread and cakes; this is 
a very commendable practice which might be more extensively 
followed. Of the skimmed milk produced in this country, some 
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is dried and sold as such, some is incorporated in foods such 
as bread, cakes and confectionery, some is fed to farm animals 
and much is wasted. We are glad to note that the Milk Re- 
organisation Commission in its recent Report* deplored the 
wastage of this valuable food, and that it deprecated any 
action which would tend to make it less readily available for 
human consumption. In view of the fact that the total pro- 
duction of milk is less than the amount required for the proper 
nutrition of the population, we cannot regard with satisfaction 
the conditions governing the sale of milk products which render 
such a highly nutritious food as skimmed milk not readily avail- 
able to the public. 


68. In view of the cost of distributing liquid skimmed milk, 
we suggest that the dried state is the most convenient form for 
general use. Moreover, in this state it can be kept for long 
periods and it has the additional advantage of being safe. Dried 
skimmed milk is particularly suitable for puddings, bread, cakes 
and confectionery. In some districts where difficulties of distri- 
bution do not arise it might be found more convenient to supply 
skimmed milk in liquid form. 


69. While recommending that as much as Seco le of ‘the 
national production of skimmed milk should be consumed by the 
people, we desire to make it clear that it is not a proper food for 
babies under one year because of the absence of fat with its 
attendant vitamins. For all other members of the community it 
is little inferior to whole milk as an item in a mixed diet, if this 
contains adequate amounts of butter and other fats. We do not, 
of course, suggest that skimmed milk should replace whole milk 
in the national dietary. It should be used to supplement whole 
milk and not to replace it in the diet. 


_ 40. Buttermilk.—Most of what has been said above about the 
value of skimmed milk applies also to buttermilk, which differs 
from the former in that a variable amount of the milk sugar 
has been converted into lactic acid and the proteins are present 
in semi-coagulated form. These differences do not, however, 
detrimentally affect its food value to any appreciable extent, so 
that we may regard buttermilk as almost equal in nutritive 
value to skimmed milk. It is worthy of note that buttermilk is 
widely used in human diets in other countries, and also that 
it is extensively employed in the baking of home made bread in 
Ireland. 


71. Whey.—The belief that whey is of no significant nutri- 
tional value is erroneous. Undoubtedly it is inferior to skimmed 
milk, cheese, or butter, but it is nevertheless sufficiently nutri- 
tious to warrant its use in human diets wherever it is available. 


alt 


* Ministry of Agriculture and Fisheries Economic Series No, 44, page 279, 
H.M.S.O. 1936, price 1s. od. net. 
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Whey contains much of the sugar and minerals, and some of 
the proteins and vitamins of the milk from which it was derived, 
and, as an ingredient of foods made from cereals, it would go 
some way towards correcting the deficiencies in such foods. 


72. Safe Milk.—This brief review of the nutritive properties of 
milk would be incomplete if reference were not made to the 
risks of contracting disease which may follow from the con- 
sumption of milk or skimmed milk in the raw state, and to the 
fact that milk can be made entirely safe by efficient pasteurisa- 
tion or other heat treatment. . We have drawn attention to this 
matter in “* The Nutritive Value of Milk,’’ (Appendix II, p. 37). 


VIR TE ASSES VLEN TO Gee oe Ap ent) 
NUTRITION. 


73. We have endeavoured to obtain information as to the 
measurement of the state of nutrition as we considered that the 
correlation of the state of nutrition with the diet consumed would 
be of assistance to us in our inquiries. 


74. We have had under review the various methods which 
have been tried or are in process of trial or have been suggested 
for the assessment of the nutritional state. We are unable to 
recommend any known method as reliable. So far as our 
present knowledge goes it would seem that the clinical method 
given in detail in Administrative Memorandum No. 124 of the 
Board of Education is the most promising, but the trial of this 
method has not been sufficiently prolonged to establish its 
reliability. 

75. The League Commission has recommended that the 
assessment of the nutritional state of children should be a 
problem for further study and we are of opinion that the stan- 
dardisation of tests for assessing the state of nutrition would be of 
assistance in connection with many of the problems of dietetics. 
We desire to record our view that research should be continued 
to establish, if possible, a reliable test or group of tests for the 
assessment of the state of nutrition. 


76. We are gratified to learn that research work is being 
carried out by Local Medical Services in several parts of the 
country with the object of determining the value of various 
objective tests for the assessment of the state of nutrition. 


VITI.—DIETARY IN POOR LAW INSTITUTIONS. 


47, We have also been informed by the Ministry of Health 
that inquiries have been made to ascertain whether the recom- 
mendations contained in the Reports issued by the former 
‘Advisory Committee on Nutrition in 1932 on the ‘‘ Criticism 
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and Improvement of Diets’’. and ‘* Diets in Poor Law 
Children’s Homes ’’ have been generally adopted in Poor Law 
Institutions, and whether the changes have resulted in an im- 
provement in the nutritional condition of the inmates. Although 
the dietaries in Poor Law_ Institutions do not require the 
approval of the Minister, the Ministry’s General Inspectors, 
when visiting Institutions, continue to pay attention to the 
dietaries and have, on occasions, pointed out inadequacy by 
reference to those recommendations. The Reports were cir- 
culated to all Local Authorities and also to the voluntary homes 
certified for use by Public Assistance Authorities. Information 
has recently been specially obtained by the General Inspectors 
from each Public Assistance Authority regarding existing 
dietaries. We are informed that the great majority both of 
the County Councils and County Borough Councils have had 
the matter under consideration and have taken into account 
the recommendations referred to. A Medical Officer of the 
Ministry has visited a number of these Institutions, including 
Children’s Homes, and has found the diet in many to be satis- 
factory and in others, when it has not been entirely satisfactory, 
suggestions for improvement have been made. His recommen- 
dations have been generally adopted. 


IX.—FURTHER INVESTIGATIONS PROPOSED. 


78. Income Distribution.—With a view to improving the 
statistical data as to the diet of the people, we have recom- 
mended (1) that the Ministry of Labour should take steps to 
obtain further information concerning the distribution of work- 
ing-class earnings, and (2) that the Registrar-General for 
England and Wales should be asked to carry out an inquiry on 
a large scale into the constitution of families by age, sex, occupa- 
tion and locality and, by means of estimates of occupational 
incomes to be made on our behalf by an independent statistician, 
into the distribution of family incomes. An inquiry on the lines 
mentioned in (2) above is already proceeding in Scotland at our 
suggestion. If these further investigations are carried out it 
should be possible to obtain a more reliable estimate of the dis- 
tribution of the population in income groups than has hitherto 
been possible, and the results may be found to be of use in fields 
other than the purely nutritional with which we are concerned. 


79. Family Budgets.—We have also passed a resolution that, 
having regard to the small amount of information at present 
available as to the actual consumption of food by different sec- 
tions of the population, and in view of the importance of the 
issues involved, we consider it essential that early steps should 
be taken to collect family budgets and to undertake dietary 
surveys on a comprehensive scale, and that the appropriate 
Departments should co-operate in devising the machinery and 
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technique for the purpose. We were influenced in coming to 
this conclusion by the view of our Statistical Sub-Committee that 
the budget and dietary material used by the Market Supply 
Committee, while it was the best available at the 
moment, could not be expected to yield more than a rough 
indication of the variations of consumption and expenditure 
throughout the whole population. 


80. It has since been announced that the Ministry of Labour 
will shortly undertake a family budget inquiry to provide the | 
material required for a revision of the basis of the cost-of-living 
index. It is expected that the inquiry will provide much of 
the information which we require as to the quantities of the 
various kinds of food obtained by the families from whom the 
budgets are collected. 


81. We recognise that even this larger collection of family 
budgets could only give rough indications of the way in which 
total food consumption is distributed among the whole popula- 
tion. For example, it is difficult to obtain from family budget 
inquiries particulars of food consumed away from home and 
family budgets do not, of course, cover food consumed by resi- 
dents in hotels and institutions. On the other hand, family 
budgets supply essential data for estimating (1) the average 
ratio of food expenditure to total expenditure at different income 
levels and (2) the way in which expenditure on food is likely 
to be allocated between particular foods having regard to type 
of family, occupation, income group and district. 


82. Dietary Surveys.—In order that full use may be made of 
this information for dietetic purposes it is necessary to know what 
is the proportion of domestic wastage for each kind of food. 
We are informed that some figures as to this will shortly be 

available as a result of the dietary surveys undertaken by local 

authorities in some urban areas in England. We think it de- 
sirable that these should be supplemented by figures for other 
areas, and we have therefore also recommended that exact 
studies of the diets of several hundred families should be carried 
out in England and Wales, principally in rural areas, and in 
Scotland. 


X.—SUMMARY. 


. Our terms of reference involve a more comprehensive 
rs of the food supplies, diets, and state of nutrition of the 
population than any hitherto attempted in this, or any other, 
country (paras. 3-6). 


ii. During the past quarter of a century increasing import- 
ance has been attached to positive measures for promoting 
health. Recent advances in the science of nutrition have shown 
that improvements in health and physique can be attained by 
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consumption of adequate amounts of the protective foods. This 
is especially important for mothers and children (paras. 11-16). 

ii. [he progressive application of this knowledge and the con- 
current rise in the standard of living have contributed to the 
general improvement in health, and to the marked declines in 
the rates of mortality and in the incidence of deficiency diseases 
such as rickets. The greater availability of certain foods of 
special value for nutrition, such as butter, cheese, and fruit, 
and the increased attention given to the nutrition of mothers 
and children have also played a part in this trend (paras. 17 
and 18), 

iv. There is, however, much room for further improvement 
in the health and physique of the nation, and the more extensive 
application of recent discoveries in nutrition should result in 
new and higher levels of physical well-being (para. 19). 

v. The national dietary contains sufficient energy-giving foods 
for the whole population. We conclude that all, except a 
relatively small fraction of the population, are obtaining the full 
amount of calories they require (para. 23 (a)). 

vi. The consumption of fat has largely increased in recent 
years and this suggests that there is no aggregate deficiency 
in the national dietary; but there is some deficiency in the diets 
of the very poorest (para. 23 (b)). 


vii. Consideration of the national food supply does not reveal 
a shortage of total protein. But all protein is not of the same 
nutritional value; the consumption of protein of high nutritional 
value (meat, dairy products and fish) rises with income. 
Although there is no recognised standard requirement of animal 
protein, it is probable that there is some shortage of this con- 
stituent in the diets of the poorest section of the community 
(para../23)'(c)): 

vill. We have computed that the allowances suggested in the 
preliminary report of the League Commission (December, 
1935), and adopted in our Memorandum on “ The Nutritive 
Value of Milk ’’, are equivalent to an average consumption of 
milk per head of about seven-eighths of a pint per day. This 
level would represent a doubling of present consumption 
of liquid milk. The consumption of milk zn all forms, which is 
about half a pint per head daily, is only 60 per cent. of the 
suggested amount (paras. 23 (d), 38 and 52). 


ix. The average daily consumption of milk per head should 
be about two pints for expectant and nursing mothers, from 
one to two pints for children and not less than half a pint for the 
rest of the population (para. 24). 

x. From the health standpoint there is no other single 
measure which would do more to improve the health, develop- 
ment and resistance to disease of the rising generation than a 
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largely increased consumption of safe milk, especially by 
mothers, children and adolescents, and we hope that in dealing 
with the problem of milk now and in the future, the primary 
objective of the State will be to ensure that a supply of safe milk, 
to the amount we have recommended above, is brought within 
the purchasing power of the poorest. We deplore the tact that 
there is a deficiency of milk in the diet of large sections of the 
population (paras. 25-29). 

xl. It is very probable that the national consumption of fruit. 
and vegetables is below the requirements for optimum nutri- 
tion (para. 23 (é)). 

xii. Estimates of total food supplies in 1934-5 have been 
obtained from the Departments concerned. The main elements 
of uncertainty in these figures are the estimates made for food 
produced in private gardens and allotments, and food consumed 
by farm households (paras. 30 and 31). 

xiii. Comparison with previous estimates made by Sir Alfred 
Flux for 1909-13 and 1924-8 shows that there has been a general 
improvement in the national diet since before the war, but the 
national average consumption of some of the protective foods has 
remained low, that of milk being practically stationary since pre- 
war years (paras. 22 and 36-39). 

xiv. The figures of the total food supplies given in this Report 
are gross figures and take no account of wastage in distribution 
and in the home (para. 34). 

xv. An investigation is being made with a view to obtaining 
improved data as to the nutritive equivalents of different 
varieties of meat. Preliminary results show that there are a 
higher proportion of protein and a lower proportion of fat in 
the bacon and ham supply than before the war (para. 41). 


xvi. The broad picture prepared by the Market Supply Com- 
mittee of the probable variation in consumption of particular 
foods, can only be a rough approximation in view of the in- 
completeness of the data, but in spite of the uncertainty and 
slender foundation of many of the estimates, the conclusions as 
to the broad trend of consumption of the different articles of 
food over the income groups appear to us likely to be in accord- 
ance with the facts (paras. 42-45). 

xvil. We have examined, and, except for some minor reserva- 
tions generally approve of all the recommendations set forth 
in the report of the Technical Commission of the League of 
Nations on the Physiological Bases of Nutrition. The Commis- 
sion has set up a new and high level of nutrition which we have 
adopted (paras. 46-51). 

XVvill. Sea fish is particularly valuable as a source of good pro- 
tein, of iodine and other minerals. Herring and mackerel are 
especially rich in vitamins A and D (para. 54). 
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xix. The present average consumption of potatoes is about 
50 ozs. per head weekly. We recommend that the consumption 
should be increased, replacing some of the sugar and highly- 
milled cereals in ordinary diets (para. 55). 


xx. We regard the consumption of a sufficient quantity of 
milk as the key to proper nutrition and we draw attention to 
our Memorandum “ The Nutritive Value of Milk ’’ which is 
reproduced as Appendix II to this Report (para. 58). 


xxl. We deal with the nutritive value of cream, butter and 
cheese, and draw special attention to the nutritive value of the 
so-called by-products of milk manufacture, namely skimmed 
milk, buttermilk and whey. We are of opinion that as much 
as possible of these very nutritious products should be made 
available for human consumption, because the satisfaction of the 
nutritional needs of the people should be the predominant con- 
sideration concerning the disposal of these products (paras. 
60-71). i 

xxli. We are unable to recommend any method of assessing 
the state of nutrition as reliable and we consider that research 
should be continued with a view to establishing if possible a 
reliable test or group of tests (paras. 73-76). 


xxiii. We are informed that efforts are being made to remodel 
diets in Poor Law Institutions where necessary, so as to put into 
practice modern knowledge of the science of nutrition, a valuable 
step in this direction having been taken by the publication of 
the reports of the earlier Advisory Committee on Nutrition 
(para. 77). 

xxiv. We propose the following further investigations : — 

(a) Distribution of the National Income by Income 
Groups. 

(6) Family Budget Material. 

(c) Quantitative Dietary Studies (paras. 78-82). 
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APPENDIX I. 


Foodstuffs for Human Consumption: United Kingdom. 
Average of the two years 1934 and 1935. 


(Products manufactured from imported materials, e.g. flour, margarine and 
chocolate are treated as imported). 





Total 
Hoagie Per cent. | Imports | Quantities 
Commodity, P é of total | less total | available 
roduction, 
supply. exports. for con- 
sumption. 
Ceveals— ooo tons. | Per cent. | 000 tons. | ooo tons. 
Wheat flour oo sie 500 II°9 3,693 4,123 (a) 
Barley meal sy me 25 45°5 30 55 
Oat products... sm 50 50:0 50 10o 
Tapioca, Sago, etc. eas — — 50 50 
Rice 2a oat _ — — 57 57 
Other cereals (e.g. maca- 
roni, etc.) ge ne — — 42 42 
Total cereals ... ‘ae 575 12°8 3,922 4,427(a) 
Meat— 
Beef and Veal (d) Gea 635 52°8 566 1,201 
Mutton and Lamb (5) ... 255 43°0 339 594 
Pork (6) . ba mat 207 79°2 57 274 
Bacon and Ham (0) ee 153 27°5 404 557 
Other meat ag a 107 AL*3 152 259 
Poultry and Game oi 86 79°6 22 108 
Rabbits ... fe sf 50 72°4 19 69 
Total meat. 2. ie 1,503 4Q°1 1,559 3,062 
FPish— 
Herrings .. 128(c) 100'0 oo 128 
Other fish, ‘fresh or cured 702(d) 94°2 43 745 
Shell fish ( (f) ee gf 8 I2*9 3 II 
Canned fish Sos er (e) — 69 69 
Total fish ae me 838 88-0 115 953 
Milk and Dairy Produce— 
Milk, fresh (mln. gls.) g1o 100°0 — gIo 
,, condensed whole... 92 92:0 8 100 
5 os skimmed 53 AI°4 75 128 
in POWER... 33 ee 13 52:0 12 25 
Butter —.:... fe ce 53 | 10'0 476 529 
Clieese —...; nes a 63 31°0 140 203 
Cream. ...... mae ee 33 89°3 4 37 
Lard aoe ee say 19 10:0 181(g) 200 
Margarine a sre — — 169 169 
Eggs in shell (mlns.) 4,700 67°I 2,307 7,007 
», ) (thous.tons) (262) ‘67°1 (128) (390) 
Eggs, ee dried and 
frozen . — —- 











Total 
Coe Per cent. | Imports | Quantities 
Commodity. P : of total less total | available 
roduction. 
supply. exports. | for con- 
sumption. 
Fruit— ooo tons. | Per cent. | 000 tons. | ooo tons. 
Apples 315(h) | 49°9 316 631 
Oranges ... ao — 499 499 
Bananas ... 7. —- — 324 324 
Other fresh fruit 230(h) 43°60 298 528 
Nuts sas 5 72 64 69 
Dried fruit —- coe 175 175 
Canned fruit (J) — 192 192 
Desiccated coconut — — 14 14 
Total fruit 550(h) 22D 1,882 25432 
Fruit Pulp — 28 28 
V egetables— 
BRotatoesinn., Fr: as 4,500(h) 07-2 129 4,629 
Dried beans, peas and 
lentilsge. : 15 10:2 132 147 
Green lentils oe 200(h) 99°5 I 201 
Other vegetables (in- 
cluding tomatoes and 
rhubarb) bes 1,600(h) 78:8 432 2,032 
Preserved vegetables (7) — 45 45 
Sugar, etc.— 
Sugar (in terms of refined) 530 2720 1,368 1,898 
Molasses ... : oa —- 32 B2 
Glucose’ >.. —- — 24 24 
Honey I 25°0O 3 4 
Beverages— 
Tea — — 195 195 
Coffee : noe is — a 15 15 
Cocoa, Chocolate powder 
and Cocoa products .. — + 68 68 











(a) Excludes 70,000 tons of wheat flour estimated to have been used for 
industrial purposes which cannot be distributed between home production 


and imports. 


(6) Tinned meat and edible offals included in “‘ other meat,” 


(c) Net landings after allowing for net exports of fresh or cured herrings 
and making further allowance for weight of containers of cured herrings. 


(d) No estimate for fresh water fish has yet been made. 


(ec) Included in fish above. 
(f) Estimated edible portion only. 


(g) Includes 65,000 tons of imitation lard manufactured in the United 
Kingdom from imported raw materials. 


(h) Includes allowance for allotments and private gardens. 
(j) Included in fresh fruit or vegetables. 
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APPENDIX II. 


THE NUTRITIVE VALUE OF MILK. 

A food which contains all the materials essential for growth and mainten- 
ance of life in a form ready for utilisation by the body is obviously of high 
value. Milk alone is the food which in itself nearly fulfils these conditions, 
being elaborated by the mammalian mother as the sole nutriment of her 
offspring during the period of most rapid growth. 

Mothers’ milk is the ideal food for the young of the same species, but 
it is not quite ideal for the young of another species. Next to milk of © 
the same species that of another is the best food for the nutrition of 
young mammals, since the composition of the bodies of mammals and the 
nature of their living processes are fundamentally the same. The milk 
of any species of animal, provided it is palatable, is also an eminently 
suitable food for human beings, especially during growth, pregnancy and 
lactation. Cows’ milk is usually consumed by human beings, but there is 
no biological reason why that of other animals should not also be used. 


THE COMPOSITION OF MILK. 


The chemical composition of cows’ milk is shown in the first line of 
Table I. It contains the energy-giving nutrients, protein, fat and carbo- 
hydrate; all the known essential. vitamins; calcium, phosphorus, iron, 
sulphur, iodine, magnesium, potassium, sodium, chlorine and copper, some 
of the physiological roles of which are known; and a number of other 
elements, present only in minute amounts, such as manganese, zinc, and 
fluorine, the exact functions of which are not fully understood, but which 
would seem to be as necessary for normal nutrition as any of the other 
constituents. Even if it were possible to state the chemical composition 
of milk in full a very imperfect idea of its nutritive value would be 
obtained, because it would leave unmentioned many important physico- 
chemical and biological properties on which its high nutritive value largely 
depends. For example, the physico-chemical states of its constituents 
make for easy digestion and assimilation; the relationship of the different 
constituents to one another ensures normality of bodily function; the 
nature of its protein and of its mineral elements, notably calcium and 
phosphorus, and its high content of other inorganic elements and vitamins 
make for satisfactory growth and give it a very high value as a protection 
against disease. 


NUTRITIVE VALUE. 


The fact that milk is a valuable human food, particularly when new 
tissues are being formed, has been recognised from the earliest times. 
Within recent years much experimental evidence has been brought 
forward, which has shown that cows’ milk is the most valuable 
food known for the promotion of growth and health in children. 
Some of these investigations, like those of Mann in this country and 
McCollum and others in the United States, have been carried out under 
carefully controlled conditions in residential institutions. Others, like 
those of Orr and Leighton, and Leighton and McKinlay in this country 
and of other workers in New Zealand, France and Japan, have been 
carried out on large numbers of school children living at home. The 
general conclusion to be drawn from these investigations without exception 
is that milk is an essential item in the diets of children for optimum 
growth, physique and the maintenance of health. Many other investiga- 
tions have been carried out in institutions and elsewhere in this country by 
M. Mellanby and her colleagues, and in the United States by Davies, 
Bunting and others, the results of which have shown that milk is all- 
important for the development of normal teeth resistant to dental caries. 
From the results of these and many other experiments too numerous to 
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mention, on man and animals, it can be predicted that important beneficial 
effects would result from an increase in the consumption of milk above that 
at present prevailing in this country. The present consumption of liquid 
milk is somewhere in the region of 0-4 pint per head per day, on the 


_average, but the information obtained from dietary surveys has shown 


that the consumption in very many families is well below this figure. 
There can be little doubt from the experimental evidence obtained that 


- an increase in the average consumption of milk to about one pint per 
-head per day would result in the improvement of the general health of 


the community, especially in the case of children, in whom it would 
secure better bone formation and improvement in stature and physique. 
It would diminish the incidence of disease, including rickets, and increase 
resistance to dental caries. 


MILK As AN ARTICLE OF DIET. 

Milk is in itself a well balanced mixed diet. Its few disadvantages, which 
vary with the age of the person for whom it is intended, are easily over- 
come. All babies should be brought up on their mother’s milk, but after 
breast feeding ceases, although cows’ milk ought to form the bulk of the 
diet, this should be supplemented with iron, vitamins D and C, preferably 
given in the form of natural foods, such as egg-yolk, orange juice and cod- 


liver oil. For children, adolescents and adults a diet of milk alone is 


undesirable because it is deficient in energy-giving constituents relative to 
its bulk. For these it should be regarded as an important item in a mixed 
diet and not as a complete food; but on account of its growth-promoting 
properties it should form a larger proportion of the diet of children and 
adolescents than of that of adults. The expectant mother has to elaborate 
from her food the materials necessary for the growth of her offspring, 
while the nursing mother has to secrete milk to serve as the only food 
of her infant for at least six months. The milk requirements of the 
expectant or ae mother are of a similar order to those of the growing 
child. 


AMOUNTS OF MILK REQUIRED. 


The desirable amount of milk for children would seem from investiga- 
tions of Sherman, Daniels and others to be from one to two pints per 
day, and for expectant and nursing mothers according to Mellanby and 


others it is about two pints per day. In regard to other adults there is 


a consensus of opinion that enough milk or milk products should 
be consumed to secure a sufficiency of calcium. Dietary surveys 
have shown that calcium and animal protein are very frequently 
deficient in diets in this country, but while deficiencies of animal 
protein can be made good by meat, fish or eggs, the best and 
most convenient means of assuring a sufficiency of calcium is by including 
in the diet an adequate amount of milk, which would of course enrich 
the diet with all the other valuable nutrients, including protein, present 
in milk. It would seem that a minimum of 0°5 pint of milk daily is 
desirable for an adult. 
THE EFFECT OF HEAT ON MILK. 

The effects of heat on the nutritive value of milk for animals have been 
extensively studied, but the few human experiments that have been done 
have not shown that heat significantly lowers the food value of milk for 
man. This does not necessarily mean that heated milk is equal in all 
respects to raw milk, since such a conclusion could only be drawn if we 
knew all there is to be known about human nutrition and about the 
nutritive properties of milk, and this is far from being the case. So far 


as is known, the only significant changes effected in the composition of 
‘milk by heat are a partial loss of vitamin C and possibly of iodine. The 


amount of vitamin C in raw milk is in any case small and even in raw 
milk some loss usually occurs in course of distribution. ‘These deficiencies 
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can be made good in the diet of babies fed exclusively on cows’ milk 
by the addition of fruit or vegetable juice and cod-liver oil, and in the 
diets of children and adults by the other items in a good mixed diet 
which should’ always contain potatoes or other vegetables or fresh fruit 
and some sea fish. It is, therefore, reasonable to assume that heated or 
dried milk or milk incorporated in other cooked articles of diet such as 
bread and puddings retains most of the nutritional properties of raw milk. 

The heating of milk, moreover, has important advantages in rendering 
it safe for consumption. 

It is an unfortunate fact that milk is a medium through which disease 
may be conveyed to man. Milk is liable to become contaminated with 
the organisms of disease in two ways: (1) organisms may be transferred 
from a diseased’cow to its milk and through the milk to man, and (2) 
organisms may be introduced into the milk from the milkers or other 
persons who handle and deal with it, or from infected utensils. These 
organisms, however, can be destroyed and the milk rendered safe for 
consumption by suitable heat treatment such as by efficient. pasteurisation 
or boiling. 

The ideal is milk from perfectly healthy cows, but herds in which all 
the cows are perfectly healthy are at present relatively few. Where such 
milk is not available the milk should be pasteurised or boiled before use. 


THE EFFECT OF MANUFACTURING PROCESSES ON MILK. 


When milk is submitted to processes resulting in the extraction of any 
of its solid constituents the nutritive value of any of the resulting fractions 
is, of course, lower than that of the whole of the original milk. The 
relative values of milk and its various derivatives are stated in Tables I 
and II. 


The chief difference in nutritive value between separated milk and 
whole milk is due to the smaller amount of fat which the former contains. 
This defect of separated milk can be remedied by the inclusion of suitable 
fats in the diet. Furthermore, in an experiment carried out by Orr and 
his colleagues in which separated milk was given as a supplement to the 
ordinary home diets of school children it was found that separated milk 
was of high nutritive value. 

Cream and butter are very valuable foods, but they cannot in any sense 
be regarded as complete foods because, for all practical purposes, their 
food value depends entirely on their content of easily digested and 
assimilated fat,- the growth-promoting and protective vitamin A and 
variable but not very large amounts of the anti-rachitic vitamin D. They 
are, therefore, incomplete foods and in this respect compare very un- 
favourably with whole.or even separated milk. Cream or butter is con- 
sidered by many to be by far the most valuable constituent of milk: this 
is not the case, for cream or butter contains only three of the essential 
dietary constituents whereas whole milk contains all of them and separated 
milk the great bulk of them. 


The high nutritive value of cheese can be seen by comparing it with 
its nearest equivalent, dried milk. (See Table I.) The most marked 
difference is that the carbohydrate content of dried milk is about 11 
times that of cheese. Cheese contains relatively less of the B and C 
vitamins and of certain minerals than whole milk. To this extent, at 
least, cheese is inferior in nutritive value to whole liquid milk. 

The nutritive value of whey is considerable, as can be seen from Tables I 
and II. It is relatively rich in sugar and mineral elements and also 
contains significant amounts of protein and the B and C vitamins. It is, 
like butter or cream, an imperfect food and its proper place in a diet, 
like that of butter or cream, would be to compensate for corresponding 
deficiencies in other imperfect foods. Thus whey would add considerably 
to the nutritional value of a diet containing cereals and cereal products. 
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APPENDIX III. 


Extract from the Report on the Physiological Bases of Nutrition 
drawn up by the Technical Commission of the Health Com- 
mittee of the League of Nations. 


PARTY 


ENERGY, PROTEIN AND FAT REQUIREMENTS. 


All the figures on which the Commission has agreed are average values 
and it is essential that they should be interpreted in the light of this fact. 


1. Calorie Requirements. 

(a) An adult, male or female, living an ordinary everyday life in a 
temperate climate and not engaged in manual work is taken as the basis 
on which the needs of other age-groups are reckoned. An allowance of 
2,400 calories net* per day is considered adequate to meet the requirements 
of such an individual. . 


(6) The following supplements for muscular activity should be added to 
the basic requirements in (a): ft 


Light work oe SREee. 75 calories per hour of work. 
Moderate work ... i 75-150 Be “? a 

Hard work he 4» 150-300 ig oF * 

Very hard work ... ,, 300 calories and upwards per hour of work: 


(c) The energy requirements for other ages and for mothers can be 
obtained from the following table of coefficients: 


Age (years). Coefficient. Calories. 

I-2 hae at Sh = 0°35 840 

2-3 0*42 1,000 

3-5 O25\ aay 1,200 

57 0-6 1,440 

7-9 0°7 1,680 

Q-II 0:8 1,920 

II-—I2 0:9 2,160 
12-15} TO 2,400 

15 and upwards 1°0O 2,400 








refers to the amount of energy available from 


¢ 


of AB Yen e st gage Maley calories ; 
the food actually assimilated. 


+ For statistical purposes, to be comparable with previously adopted 
standards, 600 calories per day may be taken as an average supplement for 
muscular work. 


t The needs of puberty are covered by giving the child of 12-15 years a 
calorie allowance corresponding to a coefficient of 1, with appropriate supple- 
ments for muscular activity and a protein allowance of 2:5 grammes per 
kilogramme of bodyweight. 


mr 
The muscular activities characteristic of every healthy child and 
adolescent necessitate additions to the basic requirements shown in (c). It 
is suggested that the activities of children of both sexes from 5-11 years be 
‘considered as. equivalent to light work, of boys from 11-15 years as 
‘moderate work and of girls from 11-15 upwards as light work. 


Coefficient. Calories. 
Women : | 
Pregnant om ae res! I-oO 2,400 
Nursing oh Pa eaten eae a, OOO 


Allowance must also be made for women engaged in household duties, 
whether pregnant or not; these have to be reckoned as equivalent to 
light work for eight hours daily. 


The requirements for babies under 1 year are difficult to specify except 
in terms of body-weight; the following allowances are considered adequate: 


Calories per kilogramme 


Age (months). . of body-weight. 
o—6 ae oor sane Bie 100 
6-12 eh: a3 esr meee cs 90 


-2. Protein Requirements. 


In practice, the protein intake for all adults should not fall below 
I gramme of protein per kilogramme of body-weight. The protein should 
be derived from a variety of sources, and it is desirable that a part of 
the protein should be of animal origin. 


During growth, pregnancy and lactation, some animal protein 
is essential, and in the growing period it should form a large proportion 
of the total protein. 


The following allowances of total protein are recommended : 


Grammes per kilogramme 


Age (years). of body-weight. 
I-3 = ae de 1A NS 
3-5 i sae cs ene RO 
5-12 295 

I2-15* Aa 

15-17 ch ae ee foes AL BO 

17-21 I°5 

21 and upwards 1:0 

Women : 

Pregnant—o-3 months ... igh +0) 
ZOOS, me Aa aia CR 

Nursing 2°oT 








* See footnote ({) to paragraph 1 (c) above. 
t See footnote (*) on page 20. 
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3. Fat Requirements. 


Fat must be a constituent of the normal diet, but the data at present 
available do not suffice to permit a precise statement of the quantity 
required. The high content of. vitamins A and/or D in certain fats 
justifies their use in liberal amounts.* 


4. The Influence of Climate on Dietary Requirements. 


In cold climates, the energy-content of the diet may need to be 
increased. Where climatic conditions or social customs do not permit of 
exposure to sunshine, vitamin D should be supplied in the diet. 


PARI LG 


MINERAL AND VITAMIN REQUIREMENTS. 


5. The Commission recognises the fact that the deficiencies of modern 
diets are usually in the protective foods (foods rich in minerals and 
vitamins) rather than in more strictly energy-bearing foods (rich in calories). 


The term protective food denotes a foodstuff which is especially rich 
in those nutrient principles, ‘‘ good ’’ protein, vitamins or minerals, in 
which the principal foods of any geographic area are deficient. 


Thus, e.g., in the United States of America—where the chief constituents 
of the daily diet are usually white bread and other foods made from 
white flour, sugar and muscle meats—milk and the leafy vegetables form 
the most important protective foods. 


In other regions where the protein content of the diet is either too 
low or of poor quality (e.g., Asiatic diets consisting chiefly of polished rice 
or soja bean, with a small quota of green vegetables), meat would provide 
a highly valuable protective food. 


In yet other areas where the diet consists almost exclusively of cooked 
or dry foods, fresh fruits and/or vegetables might be the most important 
protective food. 


Among the protective foods are, first and most important, milk and 
milk products (including butter), eggs and glandular tissues; then green- 
leaf vegetables, fruit, fat, fish and meat (muscle). Among the energy- 
bearing foods of little or no protective power are sugar, milled cereals 
and certain fats. 


Of energy-giving foods, unmilled cereals are not rich in protective 
nutrients and the more they are refined the less is their protective power. 
Many fats, especially when refined, possess little or no protective con- 
stituents. Refined sugar is of value only as a source of energy; it is entirely 
devoid of minerals and vitamins. The increasing habit in certain countries 
of large sugar consumption tends to lessen the amount of protective foods 
in the diet and is to be regarded with concern. 


In cases where energy values are equal, protective foods should always 
be. preferred. 


* See footnote (*) on page 20. 
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6. Requirements of Pregnancy and Lactation. 


The Commission has attempted to define the quantitative needs of pro- 
tective foods for perfect nutrition in terms of the requirements for the 
pregnant and nursing woman. She should be regarded as the member of 
the population needing the greatest ‘‘ protection ’’ in order to ensure 
adequate physical endowment for the child at birth and optimum nutrition 
during infancy. 

The greatest difficulty in arranging such a diet is to provide adequate 
calcium, phosphorus, iron and vitamins B,, B,, C and D. 


7. Milk, whole or skimmed, is a rich source of calcium salts and phos- 
phates and of vitamin B,, also a good source of vitamin B,; milk fat is 
an excellent source of vitamin A. Eggs contain vitamins A, B,, B,, and 
D and are rich in iron. The proteins of milk and eggs are not only 
themselves of the highest nutritive value, but also improve the utilisation 
of the protein contained in cereals and vegetables. Milk has an additional 
advantage in that the abundance and availability of its calcium salts and 
phosphates enhance the effect of any vitamin D derived from other articles 
of diet or from sunshine. Milk, although itself poor in iron, renders 
more effective the iron contained in the diet. 


8. Ordinary diets are usually inadequate in vitamin D and, except in 
sunny seasons and sunny countries, a small daily ration of cod-liver oil or 
other fish-liver oil rich in vitamin D is to be recommended in the diet of 
the pregnant and nursing mother and in that of the growing child. Fish- 
liver oils are also the richest known natural sources of vitamin A and are 
important sources of iodine. In goitrous regions, where sea-fish are not 
available, the provision of extra iodine in the form of iodised salt or in 
some other way is recommended. 


g. An extended dietary use of the potato is recommended to replace part 
of the sugar and highly milled cereals in the ordinary diet. Potatoes 
provide extra vitamin C and more readily available calcium and phosphorus 
than are present in cereals. Potatoes also yield more iron and B vitamins 
than milled cereals. 


The above paragraph applies to countries where potatoes are abundant, 
but it is of general application, due account being taken of local resources. 


10. Requirements of Other Adults and Children. 


In Tables I-VI, some simple schedules have been prepared to show 
how a selection of common protective foods will ensure safe intakes of the 
necessary protein, minerals and vitamins for a pregnant and nursing 
woman and for infants and children of ages up to 14 years. These are 
based on investigations made in the United Kingdom, the United States 
and Scandinavian countries, and are put forward to indicate how the 
dietary principles set forth in this report could be put into practice where 
these foods are available. In every locality, it will be necessary to discover 
the selection of food materials which is best adapted to national dietary 
habits and resources, and at the same time conforms to the needs of 
pregnancy, lactation and growth. 


No attempt is made to lay down a detailed dietary programme, or to 
suggest the wide choice of protective and energy-yielding foods, whose 
selection will be influenced by availability, appetite and economic cost. 
Attention should, however, be directed to the value of the lightly milled 
cereals as a further source of iron and vitamin B,, and of butter in prefer- 
ence to other common fats, because of its rich content of vitamin A. 
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The protective foods in Table I are arranged to yield approximately 
1,400 Calories without inclusion of cereals, fats or sugar; these can be added 
as required to satisfy the energy requirements of any individual. For 
adults other than the pregnant and nursing woman, the amount of pro- 
tective foods might be reduced, if necessary, for economic reasons. For 
growing children, however, the maintenance of a high proportion of pro- 
tective foods should be the aim. 


In Tables II-VI, schedules are drawn up on the above basis for age- 
groups O-I, I-2, 2-3, 3-5, 5-7 amd 12-14 years. Since the rate of growth 
of a child decreases with advancing age, it will be noted that the amounts 
of protective foods are not greatly increased for the older groups. 


tr. Geneval Recommendations. 


A. Although a simplified diet may be so constituted from a few protec- 
tive foods as to be satisfactory, it is a general principle that variety in 
diet tends to safety, provided it contains a sufficiency of the protective 
types of food materials. 


B. White flour in the process of milling is deprived of important nutritive 
elements. Its use should be decreased and partial substitution by lightly 
milled cereals and especially by potatoes is recommended. The consump- 
tion of an excessive amount of sugar is to be condemned, as it tends to 
lessen the proportion of protective foods. 


C. Milk should form a conspicuous element of the diet at all ages. The 
Commission commends the tendency manifested in some countries to 
increase the daily intake up to one litre per day for pregnant and nursing 
women, as well as to provide an abundant supply for infants, children 
of all ages and adolescents. The practice of providing milk either free or 
at a reduced price to these groups is highly recommended. 


The ration of milk indicated in Tables I-VI provides from 100-75 per 
cent. of the total calories during the first years of life, decreasing to 
about 50 per cent. at 3-5 years and to about 25 per cent. at the age of 
puberty. For the older groups, some portion of the milk or meat may 
be replaced by cheese. 


The Commission desires to draw attention to the high nutritive value of 
skimmed and separated milk, which, although deprived of its vitamin A 
through removal of the fat, retains the protein, the B and C vitamins, 
the calcium and other mineral elements. The Commission deplores the 
large wastage in many countries of this valuable food. 


D. Fresh vegetables and/or fruit should always be constituents of the 
normal mixed diet. Adequate provision of the vitamins other than 
vitamin D can be reaclily accomplished by inclusion in the diet of optimum 
amounts of protective foods. 


E. The Commission emphasises the need for provision of extra 
vitamin D, wherever and whenever sunshine is not abundant, especially 
in the period of growth and during pregnancy. Where the appropriate 
rich foods are not available, only such vitamin preparations as are officially 
controlled and approved should be permitted. The indiscriminate use of 
irradiated foods, except in the case of milk, is deprecated.* 


——_— 


* See footnote (*) on page 20. 


BO ey 


. The nutritive and ‘‘ supplementary ’ 
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12. Problems recommended for Further Study. 


. Assessment of the nutritional state of children. 


. Nutritive food requirements during the first year of life. 


Minimum vitamin and mineral requirements. 


. Minimum fat requirements. 


2 


values of the different protein- 
containing foods, to determine to what extent and in what forms 
animal protein is necessary for growth and health. 


. The relative nutritive value of different cereals according to the degree 


of milling. 


. The extent to which the increasing consumption of sugar is detrimental 


to health. 


. Influence of climate on food requirements. 


. The extent to which diets in common use fall below the standards 


recommended in this report. 


. The optimum amounts of milk required at different ages. 
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TABLE: 


4 


DIETARY SCHEME FOR THE2 


A. Protective Foods. 














; : Phos- . 
Amount.| Protein. | Calcium. phorus Iron. | Iodine. 
Food. 
Grammes. Milligrammes. 
VEL eae or uy pnt OOO Be t2 0'9 Pay | 0*02— | 
0°05 || 
Meat (or fish or poultry) at, 120(a) 22 —- 03 5:0 — 
| 2(a*) 
Eggs (one) nS af $e 50 6 — Orr I°5 a 
Cheese (c) oe ie! ey 30 8 0°3 O°2 O°4 — | 
Green and Leafy Vegetables... 100(d) I orl > 12 — 
Potatoes oes ae a 250 6 a= O°2 2°O — 
Legumes, Dried Pe, the 10(é) 2 — a 0°2 = 
Cod-Liver Oil ... ee saa 3°5 — -- — — Richest 
source 
An available source of Vita- — a — —— — == 
min C (from raw fruits and 
vegetables) 
Ade- |, 


Total yield ee << — 77 | 1°6 1-7 10°2 quate || 





Cereals as needed : 


Highly milled ss ie 250(f) 28 — 0:2 Z2°5 
or 
Whole grain... 1 Oy | et250( 8) — orl 0-9 9:0 


Fats as needed. 
Sugar as needed. 


* The estimates are based on data in SHERMAN’S “‘ Chemistry of Food and Nutrition’, 
protein and 3-5 per cent. fat. The figures for vitamins, however, are converted to 


-:* 


PREGNANT AND NURSING WoMAN. 


| Vitamin | Vitamin | Vitamin | Vitamin | Vitamin 


Bix 
International 
Units. 
Rich Good 
(1,000— | (50-75) 

3,000) 

Poor | Poor(d) 
| Rich Good 
(1,000— | (about 
1,300) 15) 
Rich Poor 

(800— | 

I,000) 

Rich Good 
(1,000— 

1,500) 

Poor Good 
Poor Good 
Rich None 
(1,800- 

3,500) 

Over Over 
5,000 150 


B., 


Rich 


Rich 


Rich 


Good 


Good 


Good 
Good 


None 


vequivements can be met. 


Rich 
(about 
250) 
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——1| Calories. 


D. 
International 
Units. 
Poor Poor 
Poor None 
None | 25-40 
Poor Poor 
Poor None 
Good None 
None None 
None Rich 

(about 
300) 
To yield — 
250- 
500 
Over About 
500 300 


660 


240 


7O 


125 


250 


1,000 


1,000 


Remarks. 


(2) Calculations for lean meat. 


(a*) One-half calculated as 
available iron. 


(bo) Except glands (liver and 


kidneys) and pork 
muscle. 

(c) Calculated as cheddar 
cheese. 


(@) Estimated on basis of 
cabbage, 4 lettuce, 
spinach. 


Ce Gallet 


(e) Calculated as beans. 


(f) Calculated as white flour. 


(g) Calculated as whole wheat. 








4th edition, 1933. 
international units and must be regarded as rough approximation only. 


The figures for milk are calculated for a content of 3-2 per cent. 
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Infants 0 to I year. 


Breast-feeding is strongly recommended during the first 8-9 months of 
life. Even when the mother’s diet and condition of life are suited for 
satisfactory lactation, the infant should receive supplements of (i) fresh 
fruit and/or vegetable juice to provide antiscorbutic vitamin C and (ii) 
whenever abundant sunshine is not available, a small daily ration of cod- 
liver oil of good quality, increasing gradually to 6 grammes daily, to 
provide vitamin D. 


Artificial feeding.—When breast-feeding is not possible, the basis of the 
infant’s diet should be milk supplemented by an adequate amount of 
substances rich in vitamins A, C and D. In cases where only partial 
breast-feeding is practicable, the supplementary diet should consist of milk 
and other suitable protective foods. Milk should always be pasteurised or 
raised to the boil to obviate the risk of milk-borne infections. 


Prevention of anemia.—The infant’s reserves of iron salts being small 
and usually exhausted before the sixth month and milk being deficient in 
this essential dietary element, the addition to the diet of all infants of 
small amounts of foods rich in iron is advocated from an early age. Foods 
recommended are egg yolk, if tolerated by the infant, or purées of green 
vegetables or carrots; in special cases, direct administration of iron salts 
may be ordered by the physician. 


Premature infants, whether breast-fed or artificially fed, have even 
greater need than normal infants for supplementary vitamin and mineral 
additions to the diet. These should be begun in the first days after 
birth. Artificial vitamin D concentrates should only be given under medical 
supervision, in order to avoid the risk of over-dosage. 


Cereals.—The practice of giving cereal foods before the age of 6 months 
is not advised; after this age, the use of potatoes, suitably prepared, is 
advocated, as a partial or complete substitute for cereals. 


Fat.—Milk containing 3-3°5 per cent. fat is recommended as most 
generally suited for infant feeding, since large amounts of fat tend to 
interfere with digestion and to cause fat intolerance. 


TABLE If, 


Children, age I-2 years (840 calorves). 
Amount. Calories. Protein. 





Food. (grammes). (grammes). 
A. Protective Foods. 
Milk aoa af oat ck ey 750 490 24 
1 Egg (or equivalent, as 30 grammes 
meat or fish or liver, if available) ... 48 70 6 
Green leafy Vegetables hs .+5 30-60 15 — 
Potato (or Carrot) ee aS ae 30 30 — 
Cod-Liver,Oil-_.... =. 608 rhs 3 30 = 
635 30 
B. Supplementary Energy-yielding Foods. 
Fats (butter, if possible) ASP a 7 50 
Cereals (calculated as bread) ... at 50 150 





7 
SDOtAL eek. ae 835 37 
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TABLE III. 


Children, age 2-3 years (1,000 calories). 


’ Amount. Calories. 








Food. (grammes). 
Protective Foods. 
Milk Aare mee ue a hoe 1,000 660 
- I Egg (or equivalent, as 30 grammes 
meat or fish or liver, if available) ... 48 70 
Green leafy Vegetables are w+. 30-60 15 
Potato (and other root vegetables) ... 50 50 
Cod-Liver Oil ... Les see aie 3 30 
A source of vitamin C (raw vegetable 
or fruit). 
825 
Supplementary Energy-yielding Foods. 
Fats (butter, if possible) ee es ne) 75 
Cereals (calculated as bread) ... ae 50 150 
Total 2 ia Se 1,050 


TABLE IV. 


Children, age 3-5 vears (1,200 to 1,300 calories). 


Amount. Calories. 





Food. (grammes). 

Protective Foods. 
Milk bce iss ts oes ak I,000 660 
1 Egg (or equivalent, as 30 grammes 

meat or fish or liver, if available) ... 48 70 
Green leafy Vegetables... a ... 60-100 20 
Potato (and other root vegetables) ... 100 100 
Cod-Liver Oil ... as =e oe 3 30 
A source of vitamin C (raw vegetable 

or fruit). 

880 

Supplementary Energy-yielding Foods. 
-Fat (butter, if possible) agi ote 15 110 
Cereals (calculated as bread) ... sa 75 225 





LOtan= sas 1,215 


Protein, 
(grammes). 


© | 
Ke) 


& 1 ~ | 


Protein. 
(grammes). 
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TABLE V. 


Children, age 5-7 years (1,400 calories). 
Amount. Calories. Protein. 
Food. (grammes), (grammes). 
Protective Foods. 
Milk oe me ae de _ I,000 660 








32 
Egg nae at ay ae TT 48 70 6 
Meat, Fish, Liver or Cheese ... ta) 30 40 6 
Green leafy Vegetables ss ist I0o 30 3 
Potato (and other root vegetables) ae 150 I50 3 
Cod-Liver Oil ... at 3 30 _— 

A source of vitamin C (raw vegetable 

or fruit). 

980 50 

Supplementary Energy-yielding Foods. 
Fats (butter, if possible) _ ap 20 150 —- 
Cereals (calculated as bread) ... ee 100 300 14 
Total ee oe. 1,430 64 

TABLESVI- 


Children, age 12-14 years (2,600 calories (girls), 3,200 calories (boys)). 


Amount. Calories. Protein. 





Food. (grammes). (grammes), 
Protective Foods. 
Milk ae See ae aie Ms 2 1,000 660 32 
Tee Se. a 48 70 6 
Meat or Fish or Rivero or r Cheese ae 90 120 18 
Green leafy Vegetables Se ie 250 75 a, 
Potato (and other root vegetables) oo. 300 300 6 
Cod-Liver Oil ... s 3 30 — 
A source of Vitamin C (raw vegetable 
or fruit). 
1,255 69 


Supplementary Energy-yielding Foods. 


Fats (butter, if possible), cereals and other foods to furnish total 
calories as required. 
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APPENDIX IV. 


Conversion Factors for Meat, etc. 


Wastage in distribution was considered in 1916 by a Committee of 
the Royal Society on Food Supplies during the War and deductions 
were made varying with each food so as to express it in terms of pure 
nutrients (protein fat and carbohydrate, etc.) and to estimate the number 
of calories provided. Figures for protein and carbohydrate, which appear 
in the Royal Society’s Report on Food Supplies (1917) were based on 
the work of Atwater and Plimmer, who, so far as meat is concerned, 
merely made laboratory estimations of actual joints and assumed that 
these were representative of all carcases. 


Research has been undertaken with a view to revising the existing 
conversion factors for meat, the first objective being to ascertain the 
food values of the total bacon consumed in this country. With the co- 
operation of the Bacon Development Board and the Danish Bacon Company 
representative samples of bacon and ham were obtained and after mincing 
were sent to Dr. R. A. McCance of King’s College Hospital for analysis. 
The cutting, anatomical measurements, mincing, weighing and packing were 
carried out at the factory of Messrs. T. Wall and Sons, Ltd., Acton, under 
the supervision of Dr. J. Hammond, of Cambridge University, and Mr. 
A. N. Duckham, of the Bacon Development Board. Samples of boneless 
- beef -were also -obtaimed, and sent to Dr:..-McCance for analysis. 
The results for bacon and ham will shortly be published. Preliminary 
results indicate that there are a higher proportion of protein and a lower 
proportion of fat in the bacon and ham supply than are indicated in 
earlier analyses. This is shown in the following table :— 


Comparative Analyses of Bacon and Ham. 


Per 100 grams. 
Protein. Fat. Energy Value 


1. Dr. McCance (1936). (Calortes) 
Tank Cured Wiltshire Side (Danish) ... 14:3 BUDS: 404 
Dry Cured Wiltsiice:Side (British)- .., ©.12-3 49:3 509 
Midland Cut (British Shoulder Belly)... 10-5 61-1 611 
York Ham (British) ... oe eee 49: 517 
2. Plimmer (1978). 
Bacon Side (type unspecified) ... 9°7 55°7 558 
Ham o are Me 13-1 46-0 482 
3. Atwater and Bryant (1906). 
Bacon ‘‘ Edible Portion ”’ en ven 2 LOs5 64:8 646 
Ham Smoked “ Edible Portion ”’ wen ) BOL 38-8 429 


These values exclude the weight of bone but include that of rind, the 
nutritive value of the rind being also included. (Whether rind was included 
in Atwater and Bryant’s ‘‘ Edible Portion ”’ value is uncertain.) 


The following Table shows the results of Dr. McCance’s analyses of frozen 
meat :— . 
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